Total Dissolved Solids (TDS), High Desirable Limit (HDL) and Maximum Permissible Limit (MPL) Statistics ABSTRACT The microorganisms present in water cause harmful effects in human body. The presence of bacteria and pathogenic (disease-causing) organisms can prove fatal and hence is a matter of great concern when considering the safety of drinking water. The pathogenic organisms can cause intestinal infections, dysentery, hepatitis, typhoid fever, cholera, and other illnesses. The paper discusses results of physicochemical analysis done on various water samples taken from different sources like Tube well and municipality in Ahmedabad, Gujarat, India compared with water purified data collected from Eureka Forbs Pvt. Ltd. The water samples collected from different regions of Ahmedabad were found to have significant impurities, considerable deterioration and remarkable variation. The study contains municipality and tube well collected data vs. water purified data from Eureka Forbs Pvt. Ltd. of the year 2010 and 2011. From the results we can conclude that, both Municipality and Tube well data shows not good quality water and TDS level from both the water is major lies in between High Desirable Limit (HDL) and Maximum Permissible Limit (MPL) we need to purify the water. After RO purifier we got TDS level around 128.16 which is very good quality water for drinking purpose. So our conclusion from this study is we need to purify water with the RO system for drinking purpose especially in Ahmedabad city.
Introduction
Water plays an essential role in human life. Although statistics vary, the World Health Organisation (WHO) reports that approximately 36% of urban and 65% of rural Indian's were without access to safe drinking water (WHO, 2012) . Normally water is often used for domestic purposes especially for drinking. Water is the source of all biological lives and their sustenance too. Water for different purposes has its own requirements for the composition and purity and each body of water has to be analysed on a regular basis to confirm the suitability. Drinking contaminated water can cause diarrhoea, cholera, dysentery, and various other diseases like Typhoid, Amoebiasis, Jaundice, Enterobacteriaceae, etc. reported by Arvnabh et al. in 2010. Water contamination can be caused by different types of pathogens (disease causing organisms).
Water contamination is a normal process and we cannot stop that. For getting pure water we need to purify that water through different filtration procedures. Filtration is a process of removing particulate matter from water by forcing the water through a porous media. This porous media can be natural, in the case of sand, gravel and clay, or it can be a membrane wall made of various materials. Sometimes, large particles are settled before filtration; this is called sedimentation. The size of materials that can be removed during filtration depends upon the size of the pores of the filter. Generally we are using three main filtration procedures, Ultrafiltration, Nanofiltration and Reverse Osmosis. These three types of filtration have different membrane filters working differently.
Ultrafiltration (UF) is a variety of membrane filtration in which hydrostatic pressure forces a liquid against a semi permeable membrane. Suspended solids and solutes of high molecular weight are retained, while water and low molecular weight solutes pass through the membrane. This separation process is used in industry and research for purifying and concentrating macromolecular (10 3 -10 6 Dalton) solutions, especially protein solutions. Neither microfiltration nor ultrafiltration can remove dissolved substances unless they are first adsorbed (with activated carbon) or coagulated (with alum or iron salts). Nanofiltration (NF) is a relatively recent membrane filtra-tion process used most often with low total dissolved solids water such as surface water and fresh groundwater, with the purpose of softening (polyvalent cation removal) and removal of disinfection by-product precursors such as natural organic matter and synthetic organic matter. Nanofiltration removes most organic molecules, nearly all viruses, most of the natural organic matter and a range of salts. Nanofiltration removes divalent ions, which make water hard, so nanofiltration is often used to soften hard water.
Reverse osmosis (RO) is a membrane-technology filtration method that removes many types of large molecules and ions from solutions by applying pressure to the solution when it is on one side of a selective membrane. The result is that the solute is retained on the pressurized side of the membrane and the pure solvent is allowed to pass to the other side. This membrane should not allow large molecules or ions through the pores (holes), but should allow smaller components of the solution (such as the solvent) to pass freely. In reverse osmosis, the two solutions are still separated by a semi-permeable membrane, but pressure is applied to reverse the natural flow of the water. This forces the water to move from the more concentrated solution to the weaker. Thus, the contaminants end up on one side of the semi-permeable membrane and the pure water is on the other side.
Total Dissolved Solid (TDS)
Total dissolved solids (TDS) comprise inorganic salts and small amounts of organic matter that are dissolved in water. The principal constituents are usually the cations calcium, magnesium, sodium and potassium and the anions carbonate, bicarbonate, chloride, sulphate and, particularly in groundwater, nitrate (from agricultural use). Total dissolved solids in water supplies originate from natural sources, sewage, urban and agricultural runoff and industrial wastewater. Concentrations of TDS in water vary owing to different mineral solubilities in different geological regions. Alone, a high concentration of dissolved solids is usually not a health hazard. In fact, many people buy mineral water, which has naturally elevated levels of dissolved solids.
The United States Environmental Protection Agency (EPA), which is responsible for drinking water regulations in the United States, includes TDS as a secondary standard, mean-
